Impaired regulation of sterol regulatory element binding protein 2 in cholesterol gallstone-susceptible mice.
Lipid synthesis is under tight transcriptional control involving sterol regulatory element binding proteins (SREBP1, SREBP2). Rising cellular cholesterol levels prevent SREBP2 from entering the nucleus to directly activate the expression of 3-hydroxy-3-methylglutaryl-coenzyme A reductase (Hmgcr), the key enzyme of cholesterol synthesis. The failure to down-regulate cholesterol synthesis in gallstone-susceptible C57L/J but not AKR/J mice prompted us to study the processing of SREBP2 in these mice. Male mice of each strain received a control or lithogenic diet for 28 days. Membrane and nuclear extracts of pooled livers were prepared for immunoblot analysis of SREBP. Steady-state mRNA levels of Hmgcr, Srebp1, Srebp2 and the SREBP cleavage activating protein (Scap) were measured from individual livers. There was no marked difference between the two strains with regard to processing of SREBP1 as well as steady-state mRNA levels of Srebp1, Srebp2 and Scap. However, a near-complete suppression of nuclear SREBP2 related to low Hmgcr mRNA levels was noticed only for gallstone-resistant AKR mice. Abnormal regulation of SREBP2 appears to be responsible for the failure to suppress cholesterol synthesis in genetically cholesterol gallstone-susceptible mice. This defect may contribute to cholesterol hypersecretion and gallstone formation.